The Transatlantic Trade and Investment Partnership (TTIP) is a comprehensive preferential trade agreement that is expected to have a significant effect in EU and US bilateral trade and investment relations. Negotiations are ongoing, so we use a scenario analysis to estimate the potential effects of TTIP under likely negotiated outcomes. In our main scenario, we assume a final trade deal where current tariffs are eliminated and non-tariff barriers are significantly reduced. Using a CGE model (WorldScan) we simulate the potential economic effects for the Netherlands. We find that US-Dutch bilateral trade doubles and this is translated into a positive but moderate effect on income of 1.7% for the Netherlands by the year 2030. These potential gains are higher than those for the EU and the US (both around 1%).
Introduction
The Transatlantic Trade and Investment Partnership (TTIP) is currently being negotiated between the European Union (EU) and the United States (US). This deep integration agreement consists of three main pillars: eliminating tariffs, regulatory cooperation to reduce non-tariff barriers (NTBs) 1 , and other behind the border rules. Of these, the first two components will have direct economic impacts, and it is expected that the NTB reductions related to TTIP will yield the most economic impact (Francois et al., 2013; Egger et al., 2015) . * I would like to thank Joseph Francois and Miriam Manchin for providing me with the STATA code for the NTB estimations; Albert van der Horst, Clemens Kool and Gerdien Meijerink for valuable comments, and Emelie Walraven for research assistance.
1 NTBs are also referred to as non-tariff measures (NTMs) and/or technical barriers to trade (TBTs).
Since the EU and the US economies account for roughly half of world output and world trade, the scope and international impact of TTIP is considerable. The relatively large integration of both blocs has been the result of the post-war trade liberalisation process, which also included a significant increase in transatlantic investments -both blocs are also each other's most important investment partners. 2 This trade liberalisation process, however, has been mostly driven by the reduction of tariff rates. With relatively low tariffs levels at present, the economic focus of TTIP has shifted to the reduction of the biggest remaining hurdles in transatlantic trade: non-tariff barriers (NTBs). Thus, a comprehensive agreement that includes NTBs is expected to provide the most economic impact.
Much of the general debate on TTIP, however, has focused on the desirability of regulatory convergence and other political topics. Although these issues are central to the negotiations on TTIP, and the political aftermath of the negotiations, in this paper we focus our analysis exclusively on the economic perspective. 3 The main objective of this paper, therefore, is to analyse the potential economic effects of TTIP for the Netherlands. To achieve this goal we start by a short description of the main economic elements being negotiated under TTIP and their potential economic effects. We then summarise the main studies that have estimated the economic effects of TTIP. However, these previous TTIP studies have focused on the overall gains for the EU and some of the larger EU countries. 4 Therefore, in this study we use WorldScan -the CPB in-house computational general equilibrium (CGE) model-to assess the potential economic effects of TTIP for the Netherlands. As part of the TTIP simulations, we have two main policy shocks: elimination of tariffs between the US and all EU countries and reduction in NTB costs. For the second shock, we follow the recent methodological approach in Egger et al. (2015) to estimate the expected NTB reductions associated from TTIP. In our "full" TTIP simulation we combine the previous two policy shocks to have both the tariff elimination and the NTB cost reductions.
We find macroeconomic effects for the US and for the aggregated EU region that are similar to previous CGE studies (Francois et al., 2013; Egger et al., 2015) . For the Netherlands, we find that GDP and consumption per capita increase by the year 2030 by more than the EU average, by 1.7% and 3.1% respectively. This GDP increase is driven by a strong surge of bilateral trade between the US and the EU, which is expected to double: EU exports to the US increase by 111%, while US exports to the EU raise by 119%. Dutch exports to the US increase by 95%, but total exports (to all destinations) increase by a more moderate 4%. TTIP also creates, therefore, strong trade diversion patterns and Dutch exports to other EU countries 2 When each individual EU country is analysed separately, however, intra-EU trade represents the majority of EU countries' trade flows. For the Netherlands, intra-EU trade represents around 70% of total trade and US trade is around 7%.
3 See Ecorys (2016) for the potential environmental and social effects of TTIP. 4 Studies that analysed the specific results for The Netherlands are Ecorys (2012 Ecorys ( , 2016 . These studies are based on the same CGE modelling as in Francois et al. (2013) and another methodology to estimate NTB reductions associated with TTIP, which yields NTB information for a limited number of sectors (cf. Berden and Francois, 2015) . decreases by 2% and to third regions by roughly 3%. These trade diversion effects also result in a relatively small decrease in trade and GDP for non-TTIP regions.
With respect to the labour market, our simulations show that with a full TTIP scenario that eliminates tariffs and reduces NTBs, Dutch average wages will increase by more than 2%. More importantly, the wages of both low-and high-skill workers are expected to rise. This implies that TTIP will not significantly affect wage nor income inequality. The sectoral reorganisation of production, however, implies that workers in declining sectors will need to relocate to other sectors. This labour displacement will have short term adjustment costs for those workers that need to change employment. However, these additional costs are relatively small, since only a small proportion of workers would have to change jobs and move from one sector to another, in comparison to the job creation and destruction that occurs on a yearly basis. In particular, we expect that about 1.5% of total jobs (around 114,000 jobs) will be reallocated to other sectors in a 13 year period, while on a yearly basis, 13% of total jobs (around one million jobs) are either created or destroyed in the Netherlands (Brull et al., 2010) . 5 Finally, it is important to mention that these potential effects are likely to underestimate the full economic effects of TTIP, since our methodology does not analyse additional economic effects of TTIP related to public procurement provisions, increased FDI and dynamic effects from trade. This paper proceeds as follows. We first explain in Section 2 the main characteristics of TTIP and we list the potential economic effects. In Section 3 we summarise the main results of the economic studies that have analysed TTIP. We then explain in Section 4 the WorldScan CGE model, how the TTIP experiment is modelled and what are the main economic results for the Netherlands. In Section 5 we discuss some additional economic effects related to TTIP and we conclude in Section 6.
TTIP and its potential economic outcomes 2.1 What is TTIP?
The setup of TTIP is to become a deep and comprehensive preferential trade agreement (PTA) between the European Union and the United States of America. As such, TTIP is part of a broader trend of mega-regional arrangements and a number of other "deep integration" PTAs that go beyond tariff reductions and are characterised by behind-the-border measures and new rules for important trade-related issues. 6 Recent "deep" PTAs include the Trans-Pacific Partnership (TPP), the freshly negotiated treaty between the EU-Canada (the Comprehensive Economic and Trade Agreement, CETA) and the recently launched trade negotiations between the EU and Japan. 7 By contrast, most "common" PTAs are focused on preferential market access by decreasing tariffs and streamlining customs rules.
The main economic features of the TTIP negotiations are usually grouped into three components (cf. Hamilton and Pelkmans, 2015) . First, eliminating the remaining market access restrictions (i.e. tariffs and quotas). The current tariffs between the EU and the USA are already relatively low -at around 3% in average 8 , so eliminating these remaining tariffs is expected to only increase trade slightly.
Second, regulatory cooperation that is expected to reduce NTB costs. This effect generates a direct trade cost reduction that has an unambiguous economic effect through increased bilateral trade flows. There is empirical evidence that the trade costs associated with NTBs are significantly more important than those associated with tariffs (cf. Ecorys, 2009) . This component has received the most attention in the economic literature so far and we analyse the different aspects of regulatory cooperation in the following sections.
Finally, the third component groups other behind the border rules. 9 These other rules are primarily concerned with legal issues that do not have a direct economywide economic impact and as such, are not included in our main economic studies on TTIP. 10
Regulatory cooperation and NTBs

What is regulatory cooperation?
In the current Transatlantic setting, different historical and institutional approaches to similar regulatory challenges have generated two distinct regulatory environments in the US and the EU. This development has had the unintended consequence of increasing costs for export firms, which have to comply with each region's regulations. These increased costs are what we refer to -in a generic way-as non-tariff barriers (NTBs).
The TTIP negotiations have pursued consultative mechanisms among regulatory agencies to achieve regulatory convergence and cooperation. This process should partially eliminate redundant regulations, identify more efficient procedures, and 7 There are also differences in scope between these deep trade agreements. Some are more comprehensive or "broad" -including a larger number of topics, while others go "deeper" in the degree of integration. For example, TPP is a broad agreement, while CETA is both broad and has deeper integration provisions.
8 Although still important for some specific sectors, such as agriculture, textiles and apparel, footwear and processed foods. 9 Which include: competition rules, intellectual property rights (IPRs), investment protection, investor-state dispute settlements (ISDS) and Government-to-Government dispute settlements, among others.
10 Negotiating priorities are: public procurement, rules of origin, rules for administered protection (e.g. anti-dumping and countervailing duties), intellectual property (including geographical indications), and financial regulations. For instance, see Poulsen et al. (2015) and Baetens (2015) for an in-depth analysis on ISDS issues. improve regulatory transparency (Chase and Pelkmans, 2015) . The most important point, however, is that this regulatory cooperation procedure will be done while keeping intact the high levels of safety, health, environment, investor/saver, labour, and consumer protection already in existence in both the EU and US (Hamilton and Pelkmans, 2015) . In general, protection levels are policy objectives that reflect fundamental societal preferences that are upheld by constitutional and legal constraints. For instance, the upholding of these protection levels is an explicit condition required by the European Parliament (July 8th 2015) for the future approval of TTIP. Thus, regulatory cooperation under TTIP will not change labour standards, environmental legislation, consumer protection rules, human health and safety, food safety standards, and other protection levels (see also SER, 2016) .
To sum up, the aim of TTIP negotiations is to keep the existing EU-and USspecific protection levels intact, while the regulations and procedures that are used to ensure and evaluate these protection levels (i.e. the means to achieve current protection levels) are harmonised and/or mutually recognised. Given that there will not be any protection level convergence, then the scope of regulatory cooperation will be effectively bounded. This means that it will not be feasible to achieve a broad nor complete regulation harmonisation, and some of the existing regulatory divergences will remain. In the economic analysis below, this fact is reflected on the common assumption that only a fraction -usually 50% or less-of the non-tariff barriers costs currently associated with regulatory divergences could be removed as part of the TTIP agreement. 11
NTBs and trade effects of regulatory cooperation
The process of regulatory cooperation within TTIP is expected to reduce NTB costs. In other words, the improved transparency and cooperation on regulations is expected to reduce cross-border trade barriers and additional costs between both blocs. In practice, however, there are a vast number of such regulations and procedures. In general, regulatory cooperation encompasses a very extensive range of different types of technical regulations, sector-and product-specific regulations, and the cooperation of several regulatory agencies. 12 For instance, harmonisation and/or recognition of technical requirements and procedures on product testing, inspection and certification, and labelling regulations, among others. Egan and Pelkmans (2015) explain why these regulations are central to TTIP negotiations and why they are also difficult to address directly. They also argue that regulatory equivalence (cross-recognition of procedures) is a more viable option in many cases than regulatory convergence (harmonisation).
Even though this process of regulatory cooperation is expected to be significant under TTIP, the actual possibilities to reduce costs associated with regulation is limited by legal and political constraints (Chase and Pelkmans, 2015) . Unlike tariffs, many regulations (and their associated NTB costs) cannot simply be removed, as they often serve important and legitimate domestic objectives like product safety and environmental protection. Differences in the social and political approach to risk and consumer protection make even the obvious regulation a complex issue. 13 As explained in Egger et al. (2015) NTBs are adopted for a wide variety of reasons -only some of which have anything to do with their effects on trade-and removing NTBs can simply not be possible because of existing legal and institutional structures. For example, reducing NTBs may require constitutional changes, unrealistic legislative changes, or unrealistic technical changes. 14 Given the broad range of regulations it is an enormous task to directly evaluate the economic impact of individual regulations and procedures. 15 Moreover, it is technically difficult to obtain accurate estimations of current country-and sectorspecific NTB cost levels. 16 Most economic studies, therefore, have devised indirect methods to estimate how regulatory cooperation can translate into specific NTB cost decreases. Berden and Francois (2015) , in particular, review the most recent methods that have been employed to quantify NTBs within TTIP.
Even under the limitations expressed above and the mandate on TTIP negotiations -to yield regulatory convergence without lowering protection levels-the process of regulatory cooperation can still yield significant economic benefits. In many cases the potential costs associated with NTBs may still be mitigated or reduced through partial regulatory convergence and mutual recognition. While this is likely to be a difficult process, the potential benefits in terms of productivity and incomes are substantial (Berden and Francois, 2015) . For example, the safety and consumer protection levels of the automobile industry in both regions are very similar, but divergent regulations require that European car manufacturers crash over a hundred custom-made models -in addition to those already crashed to meet the European regulations-to meet the different safety, testing, and certification requirements in the US. This procedure costs large firms hundreds of millions of euros, and makes it near impossible for smaller European firms to sell in the US market (Chase and Pelkmans, 2015) . If regulatory cooperation under TTIP can partially reduce some of these costs -while keeping the safety and consumer protection levels intact-this will translate into lower NTB costs that would allow a larger variety of automobiles sold in both regions, besides improving competition and final consumer prices.
Most TTIP studies, therefore, assume that a partial reduction of NTB costs, which maintains the current levels of protection can be achieved. Moreover, these NTB cost reductions will still be significant enough to generate important economic gains from TTIP.
What are the potential economic effects from TTIP?
Traditional PTAs and trade policy experiments are mainly concerned with tariff reductions. In this context, the changes in relative prices associated with sectorspecific changes in tariffs will translate into changes in bilateral trade flows: it is expected that lower sectoral tariffs will increase sectoral trade. In turn, these changes in relative prices and bilateral sectoral trade flows will create general equilibrium effects: broader macroeconomic shifts in production, consumption, employment, and welfare. It is also expected that the changes in bilateral trade flows will affect third countries as well, as long as these initial effects are relatively large.
As mentioned above, the current average tariff level between the USA and EU is already relatively low, so no substantial economic effects are expected from eliminating bilateral tariffs. The main economic effects of deep preferential trade agreements, such as TTIP, are driven by the potential impact of reduced NTB cost levels (Berden and Francois, 2015; Egger et al., 2015) . It is expected that NTB cost reductions, if significant, can also be translated into significant economic effects. Moreover, these NTB cost reductions will not only affect those sectors where the barriers are reduced, but as with tariff reductions they will also have a direct effect on trade and an indirect general equilibrium effect.
In general, both regions are already highly integrated, so no broad economywide changes are expected. The combination of tariff elimination and NTB cost reductions, however, can create positive but limited welfare gains. Although these economy-wide changes are expected to be relatively small, there are some significant shocks in particular sectors, affecting production and consumption in these sectors and requiring workers to shift to those sectors that will expand.
Review of economic studies on TTIP
There have been several studies that have analysed the economic effects of TTIP. 17 The best known analysis is the CEPR study by Francois et al. (2013) . This is the reference study by the European Commission and DG Trade (European Commission, 2013) and the study used by most commentators. 18 This is a CGE-based analysis that uses previously estimated NTB levels (Ecorys, 2009) to construct a series of 17 In a companion document (Bekkers and Rojas-Romagosa, 2016) , we present an in-depth analysis of the various studies that have evaluated the economic impact of TTIP. In this section we present a summary of this survey.
18 See for example, The Economist (2013), Rodrik (2015) , Wolf (2015) , and The Guardian (2015) . The importance of this study is highlighted by the request of the European Parliament to conduct an independent evaluation, which was done by Pelkmans et al. (2014) .
TTIP scenarios that combine tariff elimination, NTB reductions and spillover effects to third countries. This study, as well as other CGE-based analyses, find positive but limited real income and welfare effects.
Even though CGE models are considered to be the state of the art approach in assessing TTIP (Pelkmans et al., 2014; Mustilli, 2015) , a set of papers based on new quantitative trade models have also been used to estimate the economic effects of TTIP. Even though these new methodological approach enhances the available tools to analyse trade policy, this new crop of structural gravity (SG) models have not yet created an established "standard" in the methodology. As such, the intrinsic characteristics of these models can change drastically from study to study and this is reflected in a wide array of predicted economic impacts from TTIP. Nevertheless, two main issues can explain the main different outcomes between CGE and SG models: the estimation and assumed level of NTB cost reductions, and particular modelling features. 19 We find that the hybrid study by Egger et al. (2015) provides the most up-todate, detailed and reliable results on the potential effects of TTIP. It provides a reliable combination of NTB level estimations using gravity equations and incorporates them into a standard CGE model. As with other studies, it finds a substantial increase in bilateral trade flows between the US and the EU of 80%. In general, total trade for both regions is expected to increase at around 5%. These increased bilateral and total trade flows generate positive real income gains of around 1 to 2% for the EU and the US, while third-countries remain broadly unaffected, with the exception of some particular countries that currently trade more intensively with the TTIP countries. The changes in trade flows, in addition, are associated with moderate inter-sectoral changes in production and employment. Labour displacement caused by TTIP will, however, be well within the range of current year-on-year labour market mobility.
Using WorldScan to assess TTIP
What is WorldScan?
WorldScan is a computational general equilibrium model for the world economy (Lejour et al., 2006) . The CGE modelling framework allows for economy-wide analysis and is the standard tool for trade policy analysis. Given that the WorldScan model is similar to the standard GTAP-class CGE models, 20 we are using the same modelling techniques to assess TTIP as in the CEPR study (Francois et al., 2013) , the CEPII study (Fontagné et al., 2013) , and the study by Egger et al. (2015) .
The key features of a CGE framework include the model that describes economic activity and behaviour, the underlying database that accounts for initial equilibrium of the global economy (e.g. the GTAP database), as well as a set of parameters that drive responses of agents to any given perturbation to the initial equilibrium. By employing a balanced and internally consistent global database, in tandem with an economic model that describes economic activity for a variety of sectors and agents in the global economy, any change in exogenous variables can be assessed to understand the effects on endogenous variables in the model. For example, preferential trade agreements (PTAs) are usually assessed by imposing a trade policy shock (changing bilateral tariffs and NTBs) to a baseline scenario. The resulting counterfactual scenario is then compared with the baseline to obtain the potential economic effects of the PTA. 21 The particular WorldSan model employed in this paper uses the latest version of the GTAP database (version 9 with base-year 2011) and distinguishes 21 goods and services sectors (see Table 8 in the Appendix), and 33 countries and regions. All EU countries are modelled separately, except for Belgium and Luxembourg, the three Baltic States, and Croatia, Cyprus and Malta (see Table 9 in the Appendix).
Trade cost reductions associated with TTIP
In this section we calculate and estimate the different trade costs reductions that are expected to occur once the TTIP agreement is applied. These trade cost reduction values will then be used as the inputs into the CGE model to simulate the TTIP experiment.
Tariffs
The most straightforward trade cost change within TTIP is the elimination of the current remaining tariffs within the US and the EU. The tariff levels are taken directly from the GTAP database.
As shown in Table 1 , the current tariffs levels between the US and the EU are relatively low at an average of around 3%. Some sectors, however, present aboveaverage levels: e.g. processed foods and motor vehicles.
Estimating NTBs in goods
Translating the NTB reductions associated with the expected regulatory cooperation within TTIP is a technically difficult task (see Section 2.2.2 above). In general, obtaining accurate estimations of current country-and sector-specific NTB levels is a complicated process. Berden and Francois (2015) review the most recent methods that have been employed to quantify NTBs within TTIP.
In this study, we employ the NTB estimation methodology from Egger et al. (2015) , although using a different sectoral aggregation. 22 They estimate NTB cost reductions in manufacturing goods using as reference the impact of deep PTAs on trade. This is done using a gravity model of bilateral trade, where bilateral trade flows are a function of (exporter-and importer-) country-specific fixed effects, a set of bilateral non-policy variables (e.g. geographical, cultural, historical), and two policy variables: the log tariff margin and a PTA depth measure. The NTB effect of trade agreements corresponds to the joint impact of PTAs conditional on tariffs and the depth of PTAs. Hence, NTB effects of PTAs must be associated with and can be estimated as effects beyond tariff reductions (Egger and Larch, 2011) . We follow Egger et al. (2015) and use the same econometric estimations and the GTAP-9 database. 23 This implies that we estimate existing NTB levels by 2011, and partially reduce these NTBs with the TTIP simulations. 24 Even though we use the same estimation technique and data, our results are slightly different due to the different sectoral aggregation we use. 25 Once the parameters from gravity equation are estimated (i.e. the trade elasticities with respect to the tariff margin and the FTA-depth variables) these coefficients need to be translated into trade costs estimates as an ad-valorem equivalent (AVE). These AVEs are necessary to shock the CGE model. We follow the same formula used in Egger et al. (2015) to obtain the AVEs of NTBs. The estimated values are shown in Table 2 . From this table we observe that our overall (total manufacturing) NTB estimations are close to those from Egger et al. (2015) , although we have somewhat a lower value. This also applies to those sectors that are comparable between both studies. 
NTBs in services
To obtain AVE for NTBs in services, we also follow Egger et al. (2015) and use the market access restrictions in services taken directly from the World Bank's STRI database (Jafari and Tarr, 2015) . The corresponding AVE values are presented in Table 3 . Note that the estimated NTBs levels in services are different by region -i.e. NTBs to enter the US market have different values than those for entering the EU market. This is not the case in the estimated NTBs for manufacturing goods in Table 2 , where the econometric technique employed does not allow to distinguish region-specific NTB levels. 
TTIP simulations using WorldScan
In this section we present the results of our TTIP simulations using using our World-Scan model. We construct three scenarios using the information on trade cost reductions associated with TTIP:
1. Tariffs only (A): In our first scenario transatlantic tariffs are fully eliminated 2. NTBs only (B): In our second scenario NTBs for manufacturing and services are partially reduced. As in Egger et al. (2015) , we assume that 50% of the estimated manufacturing and services NTB costs are cut, which reflects the associated trade cost reductions of moving into a deep preferential trade agreement. 26
3. Full TTIP experiment (C): The third scenario combines the two previous scenarios to include both the tariff elimination and the NTB cost reductions.
It is important to note that contrary to the CEPR study (Francois et al., 2013 ) and the study by Egger et al. (2015) , we do not assume that the final regulation cooperation agreements under TTIP will create positive spillovers for third countries. In this context, if the new regulation framework agreed by TTIP becomes the new regulation standard, then these studies assume that third countries will indirectly benefit from a reduction in NTBs, since the new international regulation framework could reduce the associated costs to trade with the EU and the US. However, it is hard to envisage what the end-product of the negotiations on regulation cooperation under TTIP will achieve, and if these sets of new regulations will become the new international regulation norm.
The model is simulated between 2011 and 2030, with all the TTIP shocks scheduled for 2017. The results presented in Table 4 show the long-term effects of TTIP as the difference between the simulated path of the economy and the baseline for 2030.
From Table 4 we observe that the first scenario with tariff eliminations does not generate much GDP nor consumption per capita gains, with values for the Netherlands being close to zero. In the second scenario with NTB reductions, we do observe significant gains in GDP and consumption, with values of around one percentage point for the EU and the US. The economic gains for the Netherlands are higher than the EU average with a GDP increase of 1.5% and a 2.8% increase in consumption. Finally, the full TTIP scenario shows economic gains that are higher than the NTB reduction scenario. In the full TTIP scenario the Netherlands has a 1.7% GDP increase, which is again higher than the EU average. 27 26 This 50% share is taken from the study by Ecorys (2009) , where half of the estimates NTB costs are considered to be "actionable" or possible to reduce, while the other half of these NTB costs are not possible to reduce due to legal, institutional and/or political constraints. See Section 2.1.2 in Bekkers and Rojas-Romagosa (2016) for a detailed description. In addition, following Egger et al. (2015) we also assume that NTBs for financial and insurance services will not be reduced under TTIP.
27 Note that the full TTIP scenario for the EU28 has lower GDP gains than in the NTBs only scenario. This particular result can be explained by the EU28 being an aggregate of country-specific The results for the EU and the US are in line with other CGE studies on TTIP, where most of the gains from TTIP are mainly derived from the reduction of NTBs, while the GDP increases are positive and significant for both economic blocs and within the range of one to two percentage point gains. 28 In addition, we run alternative simulations with different NTB reductions than in the main full TTIP scenario. We find that there is a roughly linear relation between NTB cuts and GDP increases: half the reduction in NTBs, with respect to the full TTIP scenario, is associated with around half the GDP changes. 29 These GDP gains are directly related to increased trade, reflected in the rise in trade volumes (exports and imports). We also find that the average (i.e. for both high-and low-skill workers) real wages increase significantly in the Netherlands (2.1%). In addition, the wage increase is more pronounced for high-skill workers (2.4%) than for low-skill workers (1.8%), which will generate relatively small rise in wage inequality.
Trade volumes increase mainly due to the significant expansion of bilateral trade between the EU and the US. This is shown in Table 5 where the value of EU exports to the US increase by 111% and from the US to the EU by 119%. The Netherlands experiences an export increase with the US of 95%. These significant trade increases between the EU and the US are reflected in higher total exports for both regions, while there is a decrease of trade with third regions. 30 In other words, TTIP will results, with sector-specific trade cost changes, some of which can offset each other and lower the overall results when both tariffs and NTBs are reduced.
28 When comparing our results with those from Ecorys (2016) we obtain larger GDP effects for the Netherlands. The reason is that Ecorys (2016) follow the estimation technique for NTB costs from Francois et al. (2013) , who in general have lower real income effects than the simulations done in Egger et al. (2015) , which we follow to estimate NTB costs. See Bekkers and Rojas-Romagosa (2016) for a detailed comparison between the methodologies in Francois et al. (2013) and Egger et al. (2015) . 29 These additional results are presented in Appendix A.2. 30 Note that the total increase in US exports (19.1%) is much higher than that of the EU (6.2%) due to the US initial export level being significantly lower than that for the EU. So despite of a relative balanced increase in bilateral exports, the impact on total US exports is then higher. generate trade diversion effects. The Netherlands, for instance, increases its total exports by around 4% but given the strong increase of exports to the US, this comes at the cost of lower exports to other EU countries and to the rest of the World (RoW), which in this table is defined as all the other regions except the US and the EU. Table 4 shows changes in export volumes.
Source: Own WorldScan estimations using GTAP9 database. Table 6 presents the sectoral effects for the third scenario (full TTIP) simulations. Here we find that even though overall GDP levels are increasing only by around 1%, there are significant variations in the sectoral output. These divergent sectoral patterns can be explained by initial tariff differentials, but more importantly, because of sector-specific divergence in NTB cost reductions. While some sectors experience significant expansions (e.g. processed foods and most services sectors), other sectors will contract (metals and minerals, and other transport equipment). These output changes are linked to export changes, where in general sectors that are expanding are also exporting more, while contracting sectors are exporting less. The exception is the other transport equipment, that has an output contraction but expands its exports significantly, which means that there is a sharp reorientation of the lower production from the domestic to the foreign market. Moreover, the sectors that are increasing exports are also sectors that were relatively important in total exports, such as: energy, processed foods, chemical, rubber and plastics, and other commercial services.
In general, the shift in relative importance of different sectors generates labour and capital displacement. Sectors that are expanding will attract more workers and investments, while contracting sectors will reduce employment levels. In this context, it is of particular importance that the increased labour demand is reflected in a rise in average wages for both low-and high-skill workers. This result is not surprising given that both the EU and the US have similar high-skilled working populations, and both regions are preponderant in technology-intensive sectors and relatively high-skill levels. 31 Labour displacement, however, will have short term adjustment costs for those workers that need to change employment. These adjustment costs are not accounted for in the CGE model but are expected to be low. The required labour mobility from TTIP is expected to be well within normal labour market movements (job creation and destruction) in any given year. For instance, in our full TTIP simulation labour reallocation across sectors is estimated to by 1.4% of the total employed population. With an estimated 8.8 million employed workers in 2014 in the Netherlands 32 , then an estimated 114,000 workers will need to be reallocated to another sector in a 13 year period (between 2017 to 2030). This figure, however, is relatively low compared to the normal job reallocation in the Netherlands, where an estimated 13% of jobs are created and destroyed in a single year (Brull et al., 2010 ) -i.e. around one million jobs are reallocated yearly. 33 Part of the low overall employment impact of TTIP is that most of the production and employment changes are concentrated in manufacturing sectors, which account for only around 15% of total employment. To sum up, relatively few workers would have to change jobs and move from one sector to another.
Finally, the trade diversion effects of TTIP will have an impact on third regions. In Table 7 we show the percentage changes in GDP and exports for non-TTIP regions in our full simulation scenario. We find, however, that these impacts are relatively small. Total export decreases are less than a percentage point for all regions, with even smaller GDP effects. The "other OECD countries" and the "Sub-Saharan Africa" regions will be the most affected with an overall decrease in exports of around one percentage point and a reduction in GDP of around a quarter of a percentage point.
Additional economic effects from TTIP
The analyses to estimate the potential economic effects of TTIP, so far, has been focused on what are called the "static" gains from trade. These gains are based on classical comparative advantage theory, where the reduction of trade costs (i.e. tariffs and NTBs) is translated into increased trade for those sectors in which the country has a comparative advantage. These comparative advantages can be explained by relative technological levels and endowments, and by sector-specific differences in efficiency. In this context, the reduction in trade costs from TTIP is associated with a one-off (static) gain that stems from a better reallocation of resources to the most efficient sectors in each economy. This is the basic mechanism behind the CGE model analysis. Economic theory, however, also predicts that increased trade and exposure to international competition has positive "dynamic" effects on income. 34 There are several theoretical mechanisms where trade can increase income growth and pro-ductivity: changes in factor accumulation of human and physical capital due to a larger market size (Baldwin, 1992; Wacziarg, 1998) , reallocation of resources to firms with higher productivity levels (Melitz, 2003; Bernard et al., 2003) , and productivity gains linked to trade-induced innovation. 35 There is empirical evidence that firm-level productivity increases due to higher returns to innovation (see Melitz and Trefler, 2012 , for an overview). In addition, increased trade flows can also be associated with technological spillovers and learning effects that can indirectly increase innovation and productivity. 36 These theoretical dynamic gains from trade, nevertheless, are much harder to estimate empirically. There is a large literature that has estimated the relationship between increased trade (or changes in trade policy) and economic growth (see for example Baldwin, 2002) . In general, most studies find a positive relationship, but the magnitude of the effect and the underlying driving factors differ between studies. 37 More recently, the studies by Feyrer (2009 Feyrer ( , 2011 find positive and sizeable dynamic gains from trade. For instance, Feyrer (2011) uses the "natural experiment" of the Suez canal closure in 1967 to overcome the methodological limitations in other studies, and finds that trade has a significant impact on income. However, these studies are highly time and event specific, and as such, do not provide reliable estimations on the link between trade flows and productivity or income growth that can be widely used in broad CGE applications. This is the main reason that such "dynamic" mechanisms are usually not included in standard CGE models. Nevertheless, even if it is hard to estimate the dynamic gains from larger Transatlantic trade, it is expected that there will be positive additional dynamic gains from TTIP.
The TTIP negotiations also include public procurement and investment provisions. Correspondingly, TTIP is also expected to increase FDI bilateral flows between both regions. For instance, Francois et al. (2012) also estimate the income gains for MNEs if NTBs associated with investment are lowered as a result of TTIP. Since the US and the EU are the largest recipients of FDI flows between both regions, they find that the simple size of the US market implies large potential gains even if relatively small barriers are removed. Thus, improvements in market access associated with TTIP are likely to imply substantial changes in FDI levels.
Therefore, the potential effects estimated in Section 4.3 are likely to underestimate the full economic effects of TTIP, since our methodology does not analyse additional economic effects from TTIP related to public procurement provisions, increased FDI flows and dynamic gains from trade.
Finally, the Netherlands is a relatively small and open economy, and the importance of international trade is higher than for economies that are larger and rely less on trade (i.e. the US). Under these circumstances, any change in trade flows and their associated economic (static and dynamic) gains have a larger impact than for other countries. This is reflected on the higher potential gains that the Netherlands will have from TTIP with respect to other EU countries.
Conclusions
TTIP is an ambitious and comprehensive preferential trade agreement that is expected to have a significant effect in EU and US trade and investment relations.
Following several studies and our own CGE simulations, it is predicted that bilateral trade between both regions will roughly double. For the Netherlands, this is translated into a positive but moderate effect on income of 1.7% by the year 2030. These potential gains are higher than those for the EU and the US (both around 1%). Moreover, there are potential average real wage gains of more than 2%, while the associated labour movement between contracting and expanding sectors is expected to be within yearly labour market mobility flows. Increased transatlantic trade will also generate trade diversion effects, where bilateral trade between the US and the EU increases, while intra-EU trade and trade with third countries decreases. However, the overall export and income effects on these third countries will be relatively small, with export decreases well below one percentage point and with potential GDP reductions close to zero.
These expected results, nevertheless, are conditional on the final negotiated agreement. Most CGE studies use as benchmark an "ambitious" deal that will significantly reduce current NTB levels, which are the most important remaining trade costs in transatlantic integration. Given the lack of concrete intermediate negotiated outcomes, this is the best approach that can be taken for now. On the other hand, the potential economic effects are only a tentative estimation of the impact of TTIP, and a more detailed economic analysis should be done once the final outcome of the negotiations is known.
A Appendix
A.1 Technical specifications of the WorldScan CGE model
A computational general equilibrium (CGE) model consists of three main elements. The underlying general equilibrium economic model, the multi-regional input-output data and a set of exogenous parameters (being the most import the elasticities). The combination of these three elements yields a general equilibrium (calibrated) baseline in which all the accounting and market clearing conditions are met. Policy experiments consist of a shock to one or several exogenous variable (e.g. tariffs) that generate changes in the price and quantities of the endogenous variables such that a new general equilibrium is reached: the counterfactual scenario. The behavioural equations in the economic model determine how the endogenous variables react, while the underlying baseline data and the exogenous parameters (i.e. the various elasticities in the model) determine the size and scope of the adjustments.
Economic model
General equilibrium models describe supply and demand relations in markets. In these models, prices and quantities of goods and factor inputs (i.e. labour and capital) adjust, such that demand and supply become equal at an equilibrium price and quantity level. These models also describe the interactions between several markets. For instance, firms must determine the factor inputs necessary to produce a final good, given the price and demand of that good. Firms' supply decisions, therefore, depend on the equilibrium product price and in turn they determine the demand for the necessary intermediate and factor inputs required. Consumers preferences and budget constrains will determine the demand for final goods and the supply of factor inputs (mainly labor). The interaction of the optimisation decisions by firms and consumers will ultimately determine the equilibrium prices and quantities of goods and factor inputs.
Therefore, the core elements of all CGE models are the micro-economic founded neo-classical conditions: consumer and producer optimisation under budgetary constraints. Hence, economic behaviour drives the adjustment of quantities and prices given that consumers maximise utility given the price of goods and the consumers' budget constraints, while producers minimise costs, given input prices, the level of output and production technology.
These optimisation conditions are linked with market clearing conditions in the products markets (i.e. equating demand and supply for each production sector). The number of product markets is defined by the number of economic sectors in the database. For instance, the GTAP database identifies 57 sectors. Ina addition there are also market clearing conditions for the factor markets. Following the example above, the supply of low-and high-skill labour by households must equal the demand of these factor inputs by firms. There are five different factor types in GTAP: unskilled and skilled labour, capital, land and natural resources. 38 For instance, the demand of labour (determined from the profit maximisation conditions of firms) must equal the labour supply by households (which in turn is a function of economically active population and labour participation rates.)
Consumption is modelled as non-homothetic demand system using the linear expenditure system (LES). All partial elasticities of substitution for composite commodities as well as price and income elasticities drive demand responses to economic shocks. Production is modelled as a nested structure of constant elasticities of substitution (CES) functions. The values of the substitution parameters reflect the substitution possibilities between intermediate inputs and production factors.
We employ the WorldScan version with monopolistic competition and increasing returns to scale (de Bruijn, 2006) . This version of the model is based on a Dixit-Stiglitz-Armington demand specification. In particular, it uses the love-ofvariety -i.e. Dixit-Stiglitz (DS)-preferences for intermediate and final goods for non-agricultural sectors. Within a representative firm, individual varieties are symmetrical in terms of selling at the same price and quantity, but that increases in the number of varieties yield economic benefits because they are perceived to be different by intermediate and final demand agents. This DS approach is then nested within a basic CES demand system that includes both Armington-and DS-type demand systems for individual sectors using Ethier and Krugman-type monopolistic competition models -i.e. differentiated intermediate and differentiated consumer goods. 39 This DS-Armington structure is combined with a monopolistic competition setting with economies of scale. While firms behave as monopolists, the existence of free entry drives economic profits to zero, so that pricing is at average cost, as is the case in the perfect competition specification. Economies of scale are then modelled using the concept of variety-scaled goods. We can define 'variety-scaled output', which refers to physical quantities, with a 'scaling' or quality coefficient that reflects the varieties embodied on total physical output. This variety-scaled output can be substituted directly into an Armington-type demand system. The precise modelling in the CGE-GTAP code is done by means of a closure swap that yields output level and variety scaling effects at the sectoral level. This implies that sectoral productivity is now endogenous in the model and it adjusts to capture the output scale and variety effects. Finally, the model provides an explicit and detailed treatment of international trade, international transport margins and other trade costs (e.g. tariffs, NTBs, export subsidies). Bilateral trade is handled via CES (constant elasticity of substitution) preferences for intermediate and final goods, using the so-called Armington assumption, where the substitution of domestics and imports -as well as product differentiation-is driven by the region of origin (i.e. by import source). This assumption is generic to most CGE models as it is a simple device to account for "cross-hauling" of trade (i.e. the empirical observation that countries often simultaneously import and export goods in the same product category).
A summary of the general equilibrium equations of WorldScan is provided in Appendix A in Lejour et al. (2006) 
Underlying data and calibration
The primary data input is a global multi-regional input-output (GMRIO) database. In particular, we use the GTAP database, which provides balanced and harmonised input-output matrices, bilateral trade and protection data. For this particular WorldScan simulation we use GTAP-9 database with base-year 2011 (cf. Narayanan et al., 2015) . The specific sectoral and regional aggregation is presented in Tables 8 and 9, respectively. The economic model is then calibrated to the GTAP base year of 2011 using a set of exogenous parameters (mainly consumption and production elasticities). Our baseline scenario runs from 2011 to 2030. To construct this scenario we combine the GTAP9 data with the following additional data:
• GDP growth per capita projections taken from the OECD.
The initial (calibrated) condition of the model is that supply and demand are in balance at some equilibrium set of prices and quantities; where workers are satisfied with their wages and employment, consumers are satisfied with their basket of goods, producers are satisfied with their input and output quantities and savings are fully expended on investments. Adjustment to a new equilibrium, governed by behavioural equations and parameters in the model, are largely driven by price linkage equations that determine economic activity in each product and factor market. For any perturbation to the initial equilibrium, all endogenous variables (i.e. prices and quantities) adjust simultaneously until the economy reaches a new equilibrium. Constraints on the adjustment to a new equilibrium include a suit of accounting relationships that dictate that in aggregate, the supply of goods equals the demand for goods, total exports equals total imports, all (available) workers and capital stock is employed, and global savings equals global investment; unless adjustments to these assumptions are modified for a particular application. Table 10 presents the main macroeconomic results of TTIP with different NTB reductions than those presented in the main scenario (Table 4 ). We observe that there is a quasi-linear relation between NTB cuts and GDP gains: i.e. reducing the NTB reductions by half, also reduced the GDP gains by roughly half. Source: Own WorldScan estimations using GTAP9 database.
A.2 TTIP simulations with different NTB reductions
